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Abstract 
In Germany the design and the construction of public infrastructure projects is usually separated into two different 
phases. In the first phase (design phase) client and designer mutually plan the project execution. In the subsequent 
construction phase one or more contractors are involved in the execution, i.e. the construction work. Apparently, 
an exchange of information is necessary between those two phases, which is, however, flawed, as evidenced, by 
many German construction projects. The planning in the design phase is rather theoretical and lacks practical input, 
which could be provided by the contractor. As a result of this lack of information in the design phase, time and cost 
overruns regarding the whole project occur. Hence, using the contractor’s knowledge in the design phase bears 
several potentials in the sense of more efficient project execution. In this paper a selection of four possibilities will 
be presented how to use execution knowledge for public financed infrastructure projects in Germany 
. 
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1. Introduction 
Construction projects and especially civil infrastructure construction projects become more and more complex 
because of the increased demands. In this context, all over the world the situation seems to be quite similar. Many 
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of these projects end up in huge cost and time overruns. But not only at the end, also during the project execution 
the relationship between client and contractor is not cooperative and the two contractual “partners” do not work in 
partnership (Black et al., 2000). Ingram & Bennett (1997), Girmscheid (2005) and Spang (2009) characterized the 
typical situation in the German and international construction and plant market by the following facts: 
• Knowledge decrease due to “lowest price-principle” 
• High expenses for claim and anti claim management
• Growing number of disputes 
• Distrust between client and contractor/s 
• Dissatisfied clients 
• Low rate of return and high risk of business failure for contractors. 
Therefore, researchers started to find new models for project delivery. One of the first works to analyze the 
reasons for the dissatisfying situation was done by Latham (1994). In his report he demands for a rework of the 
client-contractor relationship, for example by revising the tendering system, especially not to evaluate the 
contractor only by price criteria. Also qualitative criteria should be used to find the best contractor for the project. 
Moreover, Latham requests for an atmosphere where partnering and win-win situations are possible, leaving the 
confrontational way of managing a construction project. 
Based on this report and further research in this field, four years later Egan (1998) suggested using best practices 
from other industries to improve the processes of the construction industry. Client and contractor should focus on 
the same goal. Especially in large and complex infrastructure projects, the traditional way of handling the project 
seems not appropriate (Sakal, 2005). Starting from these first investigations researchers began to find new, better 
ways to overcome the problems of the traditional methods and to achieve a better project outcome for both, client 
and contractor. One of these new ways is the using contractor’s knowledge in the planning phase, which will be 
described in the next chapter. It is used in many countries as well as in the private sector in Germany. The main 
benefits from using the contractor’s knowledge in the planning phase are: a) higher security in cost and time, b) 
enhanced contractually agreed score, c) better risk-understanding and d) a better information flow from the design 
into the execution phase. The use of contractor’s knowledge is beneficial in the private sector. However, it is not 
used in the public sector because of strong governmental regulations.. In this research project the legal boundaries 
will be analyzed. Based on this models will be worked out how to use the knowledge of the contractor, as possible 
in the early stages of the planning phase. 
2. Research Design 
Basis for the research project is a literature review. Models were analyzed to use the know-how of the 
contractors.. During this stage of the research project, the focus was not only just on infrastructure projects but on 
construction projects in general. Furthermore methods from all over the world were analyzed. Although other 
countries have different legal systems which allow different ways to use the knowledge of the contractors, every 
analyzed model could bring ideas for the research process and in the end for the German model. With the 
knowledge of the literature review a field study was initiated to grasp the ideas of representatives from the 
construction industry about using contractor’s knowledge. The main objective was to check their opinion about the 
benefits of using contractor’s knowledge in the different design phases. The third step is the development of 
different models for using contractor’s knowledge in public financed infrastructure projects in Germany. 
3. Basics for using contractor’s knowledge 
There are two basic possibilities to utilize the contractor’s knowledge: 
- involving the contractor earlier in the project than usual 
- using the knowledge of the construction companies in the planning phase 
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Hence, to develop a model for Germany the two cases have to be distinguished. In both cases the contractor is 
involved prior to the execution phase, where his knowledge can be used to optimize the project. This distinction is 
also based on legal differences between this two possibilities, which will be shown in the following chapter. 
3.1. Traditional design process in Germany 
In order to understand the situation in Germany and to show the aim of the research project the 
planning process, as it is conducted nowadays, will be explained first. Generally this process can be 
divided into five steps as shown in table 1. The planning process is followed by the preparation of 
tendering, the tendering itself and the construction phase  
Table 1. Planning steps and traditional responsibility 
Planning step Responsibility 
Preliminary assessment Client 
Conceptual design Client 
Basic engineering Client 
Approval planning Client 
Detail engineering Client / contractor 
Traditionally,the client, respectively an engineer hired by the client, is doing the complete planning and the 
contractor has to focus on the construction.Rarely the client assigns the contractor to do the detail engineering. 
This might contain the detail engineering for the whole project or parts of it, (e.g. the engineering constructions).. 
The rest of the detail engineering, e.g. for the track, remains the responsibility of the client. 
The approval planning is another important issue of the planning process. This contains a much formalized 
procedure, the planning permission. This procedure is very unique to Germany. All the parties, which are affected 
by the project, have to be listened. All their objections have to be evaluated. Only if all the objections are taken 
into account, an approval of the plan will be possible. But even in a defined period after the approval decision the 
affected parties can start a lawsuit if they have objections which are not considered in the decision. Because of the 
large number of stakeholders involved in this process, it can take several months up to years until the decision is 
legally binding. 
3.2. Reasons for using contractor’s knowledge 
In many countries various forms of ECI are used. It is applied in different partnering models or even  in a form 
of just involving the contractor earlier in the project. First ECI was used in the UK in the 1990s for the Andrew 
Project (Rooney, 2006). It was born of the need of execution knowledge in a very complex project. Since 2005 ECI 
has also been introduced in Australia (Swainston, 2006). It is used in the ‘pure’ form or in the Alliance contracting 
(Ross, 2009). 
One of the biggest advantages of ECI is the opportunity to use the knowledge of the contractor or a construction 
firm for optimizing the project already in the planning phase. In traditional delivered projects, as shown before, the 
client himself or an engineer or consultant assigned by the client completes the design works. Execution knowledge 
from the contractors is rarely taken into account, which is a big disadvantage. Designers as engineers or architects 
have brilliant technical know-how, but not the same execution knowledge, especially in work preparation, 
compared to contractors because they are often not deeply involved during the construction phase. Thus, the 
designers do not get enough feedback to improve their work for the next projects. Exactly this gap could be bridged 
by using the contractor’s knowledge. It could be used in the design phase to optimize the whole project (Gil et al., 
2000). 
Assaf & Al-Hejji (2006) proved the importance of the design phase in a survey on time performance on projects 
in Saudi Arabia. 23 contractors, 19 consultants and 15 clients took part in this survey. Inter alia, Assaf & AL-Hejji 
found the following influencing factors on project duration which can be allocated to the planning phase: 
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• Mistakes and gaps in design documents 
• Delays in producing design documents 
• Unclear or inadequate drawings 
• Complexity of project design 
• Misunderstanding of owner’s requirements by the design engineer 
• Inadequate design-team experience. 
These impacts could be reduced or even in some cases completely prevented by ECI, as they found out in their 
study. Another effect of using the contractor’s execution knowledge in the design phase is the raise of the 
constructability (Proverbs & Holt, 2000). This also leads to a better overall cost and time performance. Cost 
savings from 20 % up to 30 % can be achieved (Bourn, 2001 and Gottlieb & Jensen, 2011). Chan et al. (2005) 
report about cost savings of up to 40 % and time savings of about 7 % in railway infrastructure projects. 
Figure 1 shows the influence on the project during the different planning stages and during the construction 
phase. While in the conceptual design, one of the very early stages of the design phase, around 80 % of the project 
can be influenced, in the construction phase it is only c. 10 %. This decrease of influence possibilities during the 
project can be explained by the contents of the different design phases. In the early phases of a road design process 
the route has to be determined. This can include a decision e.g. about the number of tunnels in the route, which can 
have a huge difference in investment costs. In the later design phases just smaller decisions have to be made, which 
have a subordinated influence on the whole project costs. 
Figure 1: Influence on project (Scott, 2001) 
Changes in the early phases of a project are not only much easier but also a lot cheaper. In the further design 
stage the changes require more effort, because some (smaller or bigger) parts of the finished design have to be 
changed respectively repeated. In the worst case some changes are not possible, because e.g. they require big 
changes in the design and the work for changing the plans overweighs the advantages. 
The ECI model is not only beneficial for the client side. The contractors can also participate in the advantages 
coming from their earlier involvement in the design process, particularly if they are contracted for the planning and 
for the construction. In traditionally tendered projects contractors only have a very short period to understand the 
documents, plan how to build it and find risks and uncertainties. By participating in the design phase, they get to 
know the project from a very early stage. Thereby, they can reduce their risk to miss something which can cause a 
big problem during the construction phase. The obviousness of risks in the tender documents was one of the 
questions in a field study conducted by the chair of Project Management in 2006 (Figure 2). 126 practitioners (57 
clients, 54 contractors and 15 third parties involved) took part in this study. More than 60 % of the clients answered 
to this question: Risks are absolutely or at least predominantly obvious in the tender documents. In contrast, just 15 
% of the contractors were the same opinion. The majority (55 %) of the contractors stated that risks are hardly 
evident or even not obvious in the tender documents while just 8 % of the clients agree with them. Is the contractor 
involved in the design, he gets to know the risks before tendering. Thereby, he can set up ways to handle them and 
provide a risk-adjusted offer. 

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Figure 2: Obviousness of risks in the tender documents (Spang et al., 2009) 
Clarity about risks could help to reduce conflicts during the construction phase. But these conflicts can also arise 
by several other reasons; e.g. a different opinion about the contractually agreed scope (Figure 3). 
  
Figure 3: Clearliness of the contractually agreed scope (Spang et al., 2009) 
In the field study, mentioned before, 49 % of the clients answered that the contractually agreed scope is at least 
predominantly clearly described - only 12 % of the contractors are the same opinion. The majority of the 
contractors (54 %) stated that the contractually agreed scope is hardly or even not at all described clearly. This 
often leads to disputes and in the worst case to lawsuits between client and contractor. It would be beneficial for the 
project to use the contractor’s know-how to avoid these shortcomings in the planning and to enhance the whole 
quality of the project. 
The main benefits of ECI can be summarized as follows (Riemann & Spang, 2012): 
• Use of contractor’s know-how to improve the project 
• Better information flow from design to construction 
• Better contractually agreed scope 
• Better risk-understanding 
• Enhanced constructability 
• Better overall project performance 
3.3. Hurdles for ECI in Germany 
The early involvement of the contractor in the project is increasing in the private sector in Germany. In contrast, 
in the public sector it is not used because this sector has its own, special regulations. There are e.g. the principle of 
equal treatment / opportunities of each bidder, the demand for competition, the budget law, the support for small 
and mid-sized companies and the demand for using the open procedure for tendering. All together they hinder an 
adoption of many of the proven models abroad. These strict regulations result from domestic and also European 
law. While introducing “Best Value Procurement in the Netherlands” they also had to deal with them (Kashiwagi, 
2011 and van Leeuwen, 2011). 
One way to involve the contractor in the planning process is the so-called competitive dialogue instead of the open 
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tendering procedure 
 According to the German rules, public projects have to be tendered in the open procedure unless they do not 
fulfill special preconditions. These preconditions are hard to fulfill. The project fulfilling these preconditions has to 
be found. One precondition is e.g. that the public client is incapable to describe the contractually agreed scope 
which might be very hard to prove. But even if projects seem to fulfill these preconditions, there are still hurdles 
from both, client and contractor, to use them. First of all is to mention that the CD is a time consuming procedure, 
which requires a lot of effort from both, client and bidders. This means especially for the client higher costs of the 
tendering procedure. These costs result on the one hand from his effort and on the other hand from the payments to 
the bidders. The bidders, in turn, may also have costs if their effort is just partly paid by the client. All these 
additional costs should be compensated in a with the contractor’s know-how optimized project. Furthermore, the 
jurisdiction concerning the competitive dialogue is in the beginning and not that well known like e.g. the open 
procedure. This on the one hand offers  chances for both clients and contractors but bears also risks on the other 
hand. 
The complexity of the plan approval procedure, as mentioned before, is another hurdle. In between the basic 
engineering and the detail engineering the plans have to be approved by the public authority. It is not possible to 
completely hand over this procedure to the contractor. During this procedure all interested parties have to be heard 
and their objections have to be discussed. This can take up to several years depending on the amount of objections 
and their consequences. Some of them may necessitate bigger changes in the plans, some may even end up in time 
consuming lawsuits. During this period there is actually less benefit the contractors can contribute, because it is a 
very complex process which has to be fulfilled where the execution knowledge is just secondary.  
As mentioned above, there are still more hurdles like e.g. the equal treatment of each participant in the tendering 
process. The client has to ensure that every bidder has got the same information about the project to avoid a 
distortion of competition. While involving a construction company in the planning process the client has to focus 
even more on this point. From a legal point of view a small unbalance in information is acceptable, if the 
competition is not distorted. But there is always a possibility that one bidder starts a lawsuit because he feels 
unfairly treated. In this case the whole tendering process would fall behind. 
According to these strict regulations the focus of further research is to find ways to use the contractor’s 
knowledge in public financed infrastructure projects in Germany. 
4. Ways to use contractor’s knowledge in public financed infrastructure projects in Germany 
As shown before, the influence on project costs and project outcome is best in the very early stages of a project 
(see Figure 1). If it is not possible, to involve the contractor in the planning of the project, it would nevertheless be 
useful to at least get to know construction companies’ opinion about the planned work in a very early stage of the 
project. Based on the international literature review and a field study, different solutions have been developed for 
Germany. 
Possibility number one to use contractor’s know-how is a consultation of the contractors at the end of the 
conceptual design phase, before the plan approval process is started. At this stage in the project the official 
approval processes have not been done, so that the contractors could give suggestions for optimizations without 
making changes in the approved planning necessary. If this suggestion was given later, the whole planning for this 
change would have to be repeated. The client (project owner) has to organize special workshops with the 
contractors to discuss optimization possibilities. To adopt this solution the equal treatment of the later bidders has 
to be fulfilled. In Germany it is not allowed to provide one bidder more information about a project than another 
one. The information given to one bidder has to be given to all other bidders, too. Therefore, the client should only 
give written information about the project. Hereby,he can ensure that every bidder gets exactly the same 
information. If new bidders come up in the tendering phase, which did not take part in the conceptual design stage, 
the client can provide them with the same information given all others in the earlier planning stage. Actually, these 
information should also be evident in the tendering documents. 
Second possibility for using the contractor’s knowledge, but in a later phase of the project, would be: Allowing 
variant solutions by the bidders during the tendering phase. Presently many of the public clients deny the 
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possibility for bidders to suggest variant solutions, although these suggestions might be possibilities for the clients 
to save money or to achieve better quality respectively a shorter construction time without any cost increase. 
Clients do this, because they are afraid of lawsuits from unsuccessful bidders. They renounce  the possibilities to 
optimize their projects with the ideas of the bidders. Objections could, for example, arise from an unequal 
treatment of the bidders caused by the variant solutions. In case an unsuccessful bidder opens a lawsuit the whole 
tendering procedure can be stopped. And even worse, in case he wins the lawsuit, the whole tendering has to be 
repeated, which is a very time-consuming procedure. For the future both client and contractor should think about 
their approach of handling variant solutions. To ensure a high quality of the tendering process, a very well 
structured process is necessary. Especially the preconditions for handing in variant solutions have to be described 
in detail. There are for example the minimum requirements, which have to be specified by the client. Moreover, 
contractors have to observe the equality of their variation. Clients should take into account that they can get an 
optimized project in terms of time, cost, quality and client-satisfaction by using the contractor’s knowledge. 
Unsuccessful contractors on the other hand side should think about starting a lawsuit if there is just a very small 
chance to win. This would give the clients more security to try new, more cooperative ways of tendering, which 
also provides benefits to contractors - not at least the chance of another project.. 
A third possibility to use the contractor’s knowledge is based on the choice of the tendering procedure. Most of 
the public financed civil infrastructure projects in Germany are, as mentioned before, tendered in the open 
procedure although in some special cases other procedures are allowed. The open procedure provides no space for 
optimization, despite of the possibility (if not denied) of a suggestion of a variant solution. A better possibility to 
use the contractor’s knowledge in terms of tendering procedures is the competitive dialogue. Hereby the contractor 
could bring in his knowledge by doing the last and final steps of the planning. The advantage of this procedure is 
the optimization of the project by different bidders in competition prior to contract close. One disadvantage is that 
this procedure is not allowed for every type of project. It has to fulfill different conditions like e.g. complexity of 
the project. In other cases, public clients have to use the open procedure. In this solution the contractor’s 
knowledge is used in the planning phase but in a very late stadium. 
In all the mentioned options the contractor’s knowledge will be used in an early planning stage or right before 
contract close. If none of these possibilities can be chosen, the contractor’s knowledge should not go to waste. It 
can still be used after contract close. This way of using the contractor’s knowledge is tested right now in pilot 
infrastructure projects in Germany (Spang & Riemann, 2011). This procedure – possibility number four - runs like 
follows: The contractor offers the client a suggestion for an optimization. There are three different cases to 
distinguish: 
1. The solution of the contractor is from the same quality and cheaper than in the original plan 
2. The idea of the contractor offers a higher quality of work respectively lower life-cycle-costs 
3. The idea of the contractor offers the possibility of faster project delivery 
The contractor has to show all effects on time, cost and quality with his suggestion for optimization. On this 
basis the client decides about the acceptance of the suggestion of the contractor or if he has good reasons to deny 
it.. But why should a contractor try to optimize the project for the client at all? In case his offer is accepted, the 
contractor receives a bonus in all three, above mentioned, cases. In the first case client and contractor share the 
saved money in a proportion fixed in the contract. In the other cases client and contractor have to agree about a 
bonus for the optimization. The first experiences to validate this solution show, that also after contract close 
optimization is useful and worth it. Savings for the client of about 3 % (about € 1 Mio.) could be achieved; 
contractors participated with a bonus of c. 2 %. 
5. Conclusion 
At present, the contractor’s knowledge is hardly used in public financed infrastructure projects in Germany. 
Projects are tendered in the open procedure and contractors are generally chosen by price criteria. After contracting 
they are not motivated to bring in more knowledge than useful for them. 
Involving the contractor (or a construction company) as early as possible in the planning phase and use his 
special knowledge would be best for a project. In this paper different solutions for the execution of German 
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infrastructure projects were described. They range from a workshop with possible contractors in a very early 
project stage - if a complete involvement in the planning is not possible, via different approaches to use 
contractor’s knowledge in the end of the planning phase, to a solution to use the contractor’s knowledge after 
contract close in the execution phase. Compared to many approaches used abroad, e.g. the Alliance Contracting in 
Australia, the mentioned possibilities for Germany are small steps respectively small parts of the internationally 
used procedures. Hence, these models could easily be used in these countries, but using their models in Germany is 
not possible without major changes, because of the strict legal conditions. 
A more detailed analysis of these solutions, how they can work and if they all are adaptable in public financed 
infrastructure projects in Germany in the current legal situation – a comprehensive validation – is done by a current 
Research Project at the Chair of Project Management. 
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